Diagnostic utility of novel stem cell markers SALL4, OCT4, NANOG, SOX2, UTF1, and TCL1 in primary mediastinal germ cell tumors.
Primary mediastinal germ cell tumors (GCTs) are rare and sometimes they pose diagnostic difficulty without immunohistochemical studies. Here, we investigated the diagnostic utility of 6 stem cell markers (SCMs) SALL4, OCT4, NANOG, SOX2, UTF1, and TCL1 in 16 primary mediastinal seminomas, 3 embryonal carcinomas (ECs), 10 yolk sac tumors (YSTs), 7 teratomas (4 mature, 3 immature), and 1 choriocarcinoma. The percentage of tumor cells stained was scored as: 0 (no tumor cell staining), 1+ (< or =30%), 2+ (31% to 60%), 3+ (61% to 90%), and 4+ (>90%). The staining intensity of SCMs was scored as weak, moderate, or strong. We also compared them with currently used GCT markers placental-like alkaline phosphatase (PLAP), alpha-fetoprotein (AFP), c-KIT, CD30, and glypican-3. All 16 seminomas showed staining for SALL4 (4+ in 15, 2+ in 1) (15 strong, 1 moderate), OCT4 (4+ in 11, 3+ in 4, 2+ in 1) (13 strong, 3 moderate), and UTF1 (4+ in 13, 3+ in 2, 2+ in 1) (7 strong, 5 moderate, 4 weak). Positive staining was shown by 9/9 seminomas tested for NANOG (4+ in 7, 2+ in 2) (8 strong, 1 weak), TCL1 (4+ strong in all), c-KIT (4+ in all), and PLAP (4+ in 5, 3+ in 1, 2+ in 2, 1+ in 1), but SOX2 staining was negative in all these tumors. All 3 ECs showed 4+ strong staining for SALL4, OCT4, and UTF1 but negative for TCL1. SOX2 staining was seen in 3/3 ECs (4+ strong in 1, 3+ weak to moderate in 2) whereas NANOG staining was seen in 2/3 ECs (2+ weak, 1+ moderate). CD30 staining was seen in 3/3 ECs (1+, 2+, 4+). Strong SALL4 staining was seen in 10/10 YSTs (4+ in 9, 2+ in 1). All 10 YSTs showed AFP (1+ in 7, 2+ in 1, 3+ in 2) and glypican-3 (1+ in 3, 2+ in 1, 3+ in 5, 4+ in 1) staining but only 4/10 YSTs showed PLAP staining (1+ in all 4). The mean percentage of YST cells stained with SALL4 was 92%, whereas it was 23% for AFP, 50% for glypican-3, and 4% for PLAP (P<0.01). Focal (1+) SALL4 (weak) and SOX2 (weak to moderate) staining was seen in 2/7 and 4/7 teratomas, respectively. The choriocarcinoma was negative for all 6 SCMs. Eleven thymomas and 6 thymic carcinomas were negative for 6 SCMs. No staining of NANOG and SOX2 was seen in 20 lymphomas (5 Hodgkin, 5 large B cell, 5 lymphoblastic, 5 anaplastic large cell) (other 4 SCMs in lymphomas earlier studied). Our study indicates that SALL4, OCT4, NANOG, SOX2, UTF1, and TLC1 are novel sensitive diagnostic markers for primary mediastinal GCTs, with high specificity. Of these 6 SCMs, SALL4 is the only 1 expressed in YST. These novel SCMs are more sensitive than the currently used markers for mediastinal GCTs.